Background: Metastatic tumours to the oral cavity from distant organs are uncommon and represent approximately 1 -3% of all oral malignancies. Such metastases can occur to the bone or to the oral soft tissues. Almost any malignancy from any site is capable of metastasis to the oral cavity and a wide variety of tumours have been reported to spread to the mouth. Methods: Careful examination of the oral cavity and a high degree of clinical suspicion as well as a multidisciplinary approach are suggested. Results: In this article we present three patients, a female and two males with metastatic tumours to the oral cavity, who were referred to our Department. The primary tumours were invasive lobular breast carcinoma, gastric adenocarcinoma and small cell lung carcinoma respectively. Conclusions: Metastases to the oral cavity are quite uncommon among population. They usually present with symptoms similar to odontogenic infections and benign tumours, causing a delayed diagnosis and treatment.
INTRODUCTION
Metastatic tumours to the oral cavity from distant organs are uncommon and represent approximately 1 -3% of all oral malignancies. Such metastases can occur to the bone or to the oral soft tissues [1] [2] [3] [4] . The mandible is affected more frequently than the maxilla, with a predilection for the areas distal to the canines, including the body and ramus [5] . However, primary metastases to the soft tissues are extraordinarily rare, about 0.1% of oral malignancies [6, 7] . The most common site for oral soft tissue metastases is the gingiva, which accounts for slightly more than 50% of all cases. This is followed by the tongue, which is the site for 25% of cases, lips, and the buccal and palatal mucosa [2, 8] . Almost any malignancy from any site is capable of metastasizing to the oral cavity, and a wide variety of tumours has been reported to spread to the mouth. The primary tumours are mainly located in lung, breast, and kidney. Other sites, in term of popularity, are the thyroid and prostate. Furthermore, organs of the gastrointestinal tract, particularly the stomach, have been described in few instances [7, 9] .
CASE DESCRIPTIONS AND RESULTS
In this article, we present three clinical cases, a female with invasive lobular breast carcinoma and two males with gastric adenocarcinoma and small cell lung carcinoma respectively, which metastasized to the oral cavity.
Case presentation 1
A 68-year-old female was referred to the Department of Oral and Maxillofacial Surgery of "Theageneio" Cancer Hospital of Thessaloniki, complaining of pain over the right half of the mandible.
Intraoral examination showed a hard swelling over the posterior corpus and the ramus of the mandible. In the radiological examination with orthopantomographic radiograph (Figure 1 ), the trabecular pattern and bone density of the right mandibular body and ramus were distinctly altered. Diffuse osteolytic defect sites in the right half of the mandible were observed on the computed tomography (CT) of the head and face (Figure 2) . No significant cervical lymphadenopathy was found. Patient's medical history revealed that a partial mastectomy with axillary node dissection of levels I and II for the treatment of invasive lobular carcinoma was performed about 9 years before. The postoperative histology report showed an invasive lobular carcinoma with metastatic infiltration in 15 of 22 lymph nodes. Both estrogen (ER) and progesterone (PR) receptors were positive and c-erbB-2 negative. Overall, the carcinoma was staged as T2N3M0 and was treated with postoperatively chemotherapy and radiotherapy. Under local anaesthesia, incisional biopsies of oral lesion were performed. The histological results supported evidence of metastatic invasive lobular carcinoma ( Figure 3 ). Subsequently, a static scintigraphic image of the whole body was obtained. Bone scintigraphy showed isotope (technetium TC 99m) accumulation in the right half of the mandibular body, and occipital bone. After consultation with the Department of Medical Oncology further chemotherapy was decided. Zoledronic acid was administered. Follow-up radiological examination by means of orthopantomography, almost 2 years after the mandibular metastases showed a pathologic fracture near the angle of the mandible without any other clinical findings, pain or movement (Figure 4) . The patient died 6 months later. 
Case presentation 2
A 71-year-old male patient was referred to our Department for consultation presenting with a main complaint of swelling in the anterior teeth space in the mandible. About 1 month earlier the patient visited his dentist because of a small swelling at the same region and mobility of the left mandibular central incisor. This was treated as a periodontal lesion by his dentist and the tooth was extracted. The patient's previous medical history included subtotal gastrectomy with Billroth II anastomosis about 2 years before due to gastric adenocarcinoma. The postoperative histology report revealed a gastric adenocarcinoma enteric-type, poorly differentiated. Under oral examination the patient presented with poor oral hygiene and a soft exophytic swelling over gingival, measuring 2 x 2 cm with pinkish white colour, presenting a necrotic area of the distal margin and irregular surface. It was attached to the alveolar mucosa by a wide base ( Figure 5 ). There was no evidence of cervical lymphadenopathy. Simple radiological study by means of orthopantomography highlighted ( Figure 6 ) a radiolucent lesion of the mandible in the left anterior teeth space. The intraoral lesion was biopsied and the histology report revealed gastric adenocarcinoma metastasis. After the biopsy, the lesion rapidly enlarged causing a marked inability to masticate. The patient was admitted to the hospital and a marginal mandibulectomy in the anterior aspect of the oral cavity was performed ( 
Case presentation 3
A 69-year-old male patient was referred to the Theageneio Cancer Hospital of Thessaloniki with a complaint of increasing dyspnea and right-sited pleurodynia in August 2014. The CT scan of the chest During his hospitalization the patient presented continuous epigastric pain and a gastroscopy was performed which showed a gastric polypoid lesion. This lesion was histologically reported to be a metastasis from SCLC with identical morphological and immunohistochemistry pattern to the lung tumour (LMW-keratin +, CK7+, TTF1+, focally positive for chromogranin and synaptophysin).
Unfortunately following the treatment, the patient presented to our Department for consultation showing a swelling of the anterior gingival of the mandible. This was a self-reported rapid growing lesion over two weeks' time enlarged to the point that interfered with his mastication, causing bleeding and pain. The patient had generalized lymphadenopathy. Under oral examination, the patient presented with poor oral hygiene and a soft exophytic lesion over gingival, measuring 4 x 5 cm with pinkish white colour and irregular surface. It was attached to the alveolar mucosa with a wide base ( Figure 12 ). Simple radiological study by means of orthopantomography highlighted a radiolucent lesion in the right site of the mandible and anterior teeth dislocation ( Figure 13 ). The intraoral lesion was biopsied under local anaesthesia and the histopathology report revealed a high grade neuroendocrine carcinoma with elements of both small and large cell lung carcinoma ( Figure 14) . Due to the development of the oral metastasis, the patient exhibited a marked inability to masticate. He had been scheduled for surgical resection of the oral lesion. However, due to patient's deterioration of the general clinical condition the surgery was postponed. He suddenly died 2 weeks later. 
DISCUSSION
The oral cavity is an uncommon site for metastatic tumours and it may occur both in the oral soft tissues or the jawbones. Because of their rarity, metastatic tumours to the oral region, pose a challenge for accurate diagnosis [4, [8] [9] [10] [11] [12] . Not infrequently, metastatic lesions are the first indication of an undiscovered primary malignancy. Hirshberg et al. [8] showed in a review of 673 cases with metastatic oral lesions that these were the first indication of an undiscovered primary malignancy in 23% of cases. . B = small cell carcinoma. Tumour cells are densely packed, with scant cytoplasm, finely granular nuclear and absence of nucleoli (hematoxylin and eosin stain, original magnification x400). C = large cell component of the neoplasm has more cytoplasm and prominent nucleoli (hematoxylin and eosin stain, original magnification x400). D = TTF1 immunoreactivity with a typical nuclear pattern (original magnification x100). E = chromogranin immunostaining shows a granular cytoplasmic pattern (original magnification x100). F = synaptophysin immunoreactivity with membranous staining pattern (original magnification x100).
In our cases the primary tumour was already diagnosed before the oral metastatic lesion appeared. Metastatic tumours to the jawbones are more frequently reported than those in the oral mucosa [3, 8, [12] [13] [14] [15] and the ratio is approximately 2.5:1 [1, 8] . In Zachariades' review [9] of 422 metastatic oral cavity lesions, only 12 (2.8%) involved soft tissues of the oral cavity. They are seen most frequently in middle-aged and older adults [2, 13, 16] . However, patients with metastases to the jawbones are younger than those with metastases to the oral soft tissues [12, 17] . According to some metaanalyses, the gender distribution of oral metastases is either predominantly male, approximately 2:1, respectively or almost equal, approximately 1.1:1 [3, 8, 13, 15, 18] . The range of time between diagnosis of the primary tumour and detection of oral metastatic disease is from 2 months to 3 years [8, 17] . The clinical presentations of the metastases include the pain, swelling, ulcer, trismus, paraesthesia, increasing tooth mobility, loose teeth, delayed healing of an extraction socket, masticatory difficulties, dysphagia, dyspnoea and pathological fracture. Paraesthesia in the mandibular metastasis is reported to be located in the area innervated by the mandibular alveolar dental nerve. A metastatic lesion in the oral soft tissue is more easily recognized. Gingival metastases usually appear as a polypoid or exophytic mass, highly vascularized and hemorrhagic [4, 6, 7, 10, 17, [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] . Aforementioned signs and symptoms may lead to a misdiagnosis. The differential diagnosis includes hemangioma, pyogenic granuloma, giant-cell granuloma, peripheral fibroma, adenoid squamous cell carcinoma, polymorphous low-grade adenocarcinoma that affects the minor salivary glands of the mouth [2, 4, 9, 11, 12, 14, 15, 19, 21, 22, 27, [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] . In our second case, the gingival lesion was first diagnosed as an inflammatory lesion and treated with tooth extraction and antibiotics, but the patient's symptoms deteriorated despite the treatment. Because such symptoms can mimic both benign and malignant lesions, biopsy and radiographic examination are indicated. Metastatic tumour cell colonization is usually the evidence of a wide spread disease. The mechanism by which tumours can spread to the oral cavity is poorly understood. Primary malignancies from immediately adjacent tissues might be able to spread by a lymphatic route as well. However, such a mechanism cannot explain metastases of tumours from lower parts of the body, which are almost certainly bloodborne and should be filtered out by the lungs. Batson proposed the valveless vertebral venous plexus as a mechanism for bypassing filtration through the lungs. Namely an increase in the intrathoracic pressure directs the blood flow into this system from the caval and azygous venous system and accounts for the increased distribution of axial skeleton and head and neck metastasis [2, 31] . The pathogenesis of the metastatic process in the jawbones is not clear, since they do not have much of active bone marrow, especially in elderly persons. The active marrow is a preferred site for metastatic deposits in the skeleton. Additionally, remnants of hematopoietic marrow can be found in an edentulous jaw in cases of focal osteoporotic bone marrow defects. These hematopoietically active sites may attract metastatic tumour cells [42] . In the oral soft tissues the metastatic tumours to the oral soft mucosa are found in the attached gingiva, whereas in edentulous patients, metastatic lesions are equally distributed between the tongue and the alveolar mucosa. The rich capillary network of chronically inflamed gingiva has been suggested as a mechanism that entraps malignant cells [31] . The most common histological type of metastatic tumours to the oral and maxillofacial region is adenocarcinomas [25] , particularly breast adenocarcinoma which often metastasizes to the mandible or maxilla [11, 28, 40, 43] . On the other hand, gastric adenocarcinoma infrequently metastasizes to the oral cavity with an extremely rare incidence. In the last 5 decades only 19 cases, have been reported in the literature [44] . The prognosis for metastatic neoplasms to the oral cavity is poor with an average survival period of about several months [6] [7] [8] [9] 16, 22, 23, 30, 35, [37] [38] [39] [44] [45] [46] [47] . The treatment is directed towards palliation to improve the quality of life. A local excision may be performed to control pain, prevent bleeding and infection, and restore function. Radiotherapy can potentially aid in local symptoms control for a few months, while some cases may benefit from chemotherapy, even in disseminated disease. A complete evaluation of other organs is also important to formulate a treatment plan, as oral lesions may represent part of multiple metastases [12, 31, 36, 39, 44, 46] .
CONCLUSIONS
In conclusion, metastases to the oral cavity are quite uncommon among general population. They usually present with symptoms similar to odontogenic infections and benign tumours, causing a delayed diagnosis and treatment. Consequently, careful examination and a high degree of clinical suspicion as well as a multidisciplinary approach are suggested, when examining patient with a personal history of malignancy.
